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N e w  York, N e w  York, June 5 ,  1961 

It is a grea t  pleasure and privilege t o  be prereat and par t ic ipa te  
in t,he 
You are engaged i n  the archi tecture  of a t a m  and molecular, in the  
exploration of the  i n f i n i t e  var ie ty  of materials of diverse  propertlea 
which may be asseprbled for  appliaatioa t o  t h e  purposes of nun i n  hoae, 
factory,  and market place and i n  hi8 t ravkl  by autamobile, railway, 
ship, airplane,  o r  spacecraft. I represent a large indus t r ia l ,  univer- 
s i t y ,  and governmental team engaged i n  the  use of your products and of 
many others  in the archi tecture  of cost ly  and complex devices--rockets, 
spacecraft, instrumentation--to explore the  celestial bodies and outer 
reaches of space. 
and engineering i n  the Age of Space eeeking new materialr, new knowl- 
edge, and new accomplishment f o r  the benefi t  of man. 

oereaanies of the Minth National P la s t i c r  Exparitlm. 

We are a l l  then explorers at the f ron t i e r s  of science 
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I am not an expert i n  the plastics f i e l d  and frankly I know l i t t le  
r.iPlifiuatiesu t# the fodtrrtry. .i&pver, I did neto frar 

#orbut of  the pzocrprstr of  ~rowtit'through 4975, entitled m,n t t w t , " f k  futuro X o r '  plartb matai~Wo ir 
@atpu@zt)Rlfd appracrdll 25 b t l l i o r  Slr 1975 

ly 6.5 biflidlr pmndr %n 1960. it u0.l 
are tkerrcj-'" isl homerr-walls cei l ings,  and furnittare; 

i n  induskrial plants--pipes, dies, and heavy bearings; i n  consumer 

p l a s t i c s  i n  space exploration w i l l  probably not be measured in b i l l i oo r  
of pounds, but I can assure you thatmeet iug t h e  r e q u i r e ~ e n t s  fo r  space 
w i l l  challenge your technical knowledge t o  $he l i m i t .  
meeting new goals of extreme heat, extreme cold, ex t rq t~vacuum,  extreme 
speed w i l l  bring you knowledge t o  benefit  

gOod@-~@@$O I#re8 Wd bUr-8 fer LUG. ~pplLW~OO*" The U I e  of 

Each success i n  

e less spectacular and lero 
publicized applications. 'I * &  ?. 

Our present century has been marked by successive Geriods of ... 
mergence of new f i e l d r  and new indwt r i e s ,  l i k e  your own, which have 
placed ever-increasing demand8 f o r  higher pe2formhca under more and 
more a@vere environmental conditions taaoti,we Age, t he  A i r  
Age, the Nuclear Age, the  Space Age-- rma bring t o  m i n d  the 
major landmarks Thq century ha8 bean tusy of opportunity, a 
century of change and challenge, always been new and chal- 
lenging f ron t i e r s  of science and techn4logy; changing f ront ie rs ,  and 
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the  end is not ye t  i n  right.  
tha t  a t  each f ron t i e r  the materials .ad knowledge developed f o r  omt 
use have proved t o  be t ransferable  t o  other uses, b r w i n g  progress 
everywhere i n  the r c i m t i f i c  and teuhnological foundation8 of our c u b  
tu re  and its cherished enterpr iser ,  for  national defmse, f o r  rair%ng 
the  standard of l lviag,  f o r  improving the welfare of a l l  maukind. 

We have found and w i l l  continue t o  find 

Although most of you are probably famil iar  with the  present varied 
use8 of p l a s t i c s  in space exploration, I w i l l  review b r i e f l y  sane of 
them. Prac t ica l ly  every satell i te launched t o  date  has included one 
or  more solid-propellant rockets, and there  is widespread i n t e r e r t  i n  
the extension of t h i s  technology t 0  very large rocketa. Nmt of the  
presently available so l id  propellants use a p l a s t i c  binder wlricb also 
serves as f u e l  in which f ine ly  divided oxidizing agents are abedded. 
The p l a s t i c  binder is often polyurethane, a polyecrter or  a nitropolymer. 
Others such as epoxy plastics have a l so  been auggerted. 
weight may amount t o  about one-fourth the  t o t a l  propellant weight, and 
thus as large so l id  rocket8 are developed and came In to  USQ, t he  space 
and missile solid-propellant requircrents taken together may w e l l  con- 
s t i t u t e  a s izeable  usage. 

The p l a s t i c  

Other uses ikclude ablat ion materials, surf ace sealant coatlngr , 
potting compounds, rocket cases and nozzles, fa i r ingr ,  i n f l a t ab le  
s t ruc tures ,  and probably many otherr not k n m  te me. 
applications involve p l a s t i c s  reinforced with glass ,  arbartos,  o r  
other f ibers ,  cermic or  metal flakes, o r  powders. 
r e in fonod  p l u t * r  are mod in the nore f a i r i ag r ,  r w h e r ,  -be 
heuringr, f l n  ohiold, qnd tlrrurt ohamber of the A t l u  lruaerh v.bicla. 
Thor-Able cpd Delta launch vehicles w e  a rolid rorrkat with a l w r ~  
f lbe r - t rk fo rcod  p l u t b  ewe. In thr Ti tor  I1 wcrrrthar oat@ll%te, %ha 
two-chmrl radfonoter &a ptaa t ica l ly  a11 plas t iu ,  moa t ( P  tho UoatitMl 
op t i ca l  rlmrrts wad t o  gather infrared and other radlatloa from the 
earth.  
sheet of Hylar. 

Many of these 

Glass-fiber- 

The detector  elements are flakes made from a th in  polyester 

The p l a s t i c  industry with hundreds of other industr ier  Bad a 
s take  i n  Alan Shepard's f l i g h t  and those of the other ar t ronauts  t o  
cane. 
i n  pa r t s  of his space rruit, par t icular ly  the  helmet. 
couch is made by pouring the p l a s t i c  and foaming it t o  meet the required 
physical specif icat ions i n  a mold f i t t e d  t o  the  shape of the individual 
astronaut 's  body t o  give support against high loads on acceleration and 
deceleration, including those of reentry and impact. Class-fiber- 
reinforced p l aa t i c  is used in the heat shield which protects  the 
astronaut from the extreme heat developed as the  capsule reenters the 
atmosphere from its o r b i t a l  speed of 18,000 m i l e s  per hour. 

Foamed-in-place urethane is used in the a s t rmau t ' 8  couch and 
As you know, the  

On May 25th President Kennedy recamnemded t o  the  Congress and t o  
the  public an important nat ional  decision t o  es tab l i sh  as a national 
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goal the landing of a nuan on the  moon and return$- bin safely t o  ear th  
before t h i s  decade is out. The President emphasized the major national 
cmmitmcsnt of sc i en t i f i c  manpower, material, and f a c i l i t i e r  and the 
degree of dedication, organization, and discipl ine that would be 
requtred t o  a t t a i n  t h i r  goal. 

In my opinion, the specif ic  goal of manned lunar landing and 
return is but a symbol of the  more important b e d i a t e  result-the 
development of s c i en t i f i c  knowledge and the advancement of emgiueerimg 
knowledge and technology a t  the front iers  of science and engineering 
required t o  reach t h i s  goal. This new goal of space exploration w i l l  
produce new challenges t o  the plast ics  industry and t o  each of you as 
individual c i t i s en r ,  for,  as tho President said, "But in a very real 
sense it w i l l  not be one man going to the  moon-it w i l l  be an en t i r e  
nation. For a l l  of us must work t o  put him there." 

Symbolic of the ro le  of p las t ics  in space exploration a t  present 
$8 the  Echo cQaunications satellite. 
inf la ted  sphere of aluminum-coated Xylar 100 f ee t  i n  diemeter. 
is st i l l  v i r i b l e  in the  sky as a fast-moviag star observed by millions 
of people throughout the world. 
chemical name is polyethylene terepthalate,  was selected because of 
i ts  outstanding strength, l igh t  weight, s t a b i l i t y ,  and excellent adhe- 
sion t o  metals. The film is coated with a th in  fi lm of aluminum on 
each side t o  give an e lec t r i ca l ly  conducting surface fo r  the ref lect ion 
of radio waves. Expected t o  survive only a few weeks, Echo is still 
capable of r e f l r e t t w  radio siguolr, though with considerable s ignal  
f l u c t w t i a n t  

Am Wr-4 varrian of Who ir -11 ,along La devrlepent. T l p  

This is  an extremely light-weight 
Echo 

The polyester film, Nylat, whore 

f irrt r p h m  of lQIllrdUt havier utrr la1,with relatlvrly thiukot 
al-iaw eoae&ngr,uar raeraf ly  pauked in i t r  f l - t  cmrtaber rrrd 
in f la ted  t o  i t 8  f u l l  dislseter of 140 feet on the  ground. 
f l i g h t s  w i l l  be made t o  caafixm the r e l i a b i l i t y  of inflatLou in space 
pr ior  t o  launching as a satellite. 

Many messages have been tranarmitted v ia  Echo I siace its launching. 
A shor t  time ago, when Echo was in a favorable position, a message frcm 
your Executive Viee President, Xr.  W i l l i a m  T. Cruse, was sent, reaeived, 
and recorded on tapes fo r  reproduction on this  occasion. 
tha t  t h i s  is a f i t t i n g  way t o  open the Ninth National P las t ias  
Exposition. 

Ballirtic 

I believe 
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